Introduction
Rheumatoid arthritis (RA) is a systemic, inflammatory, autoimmune disease with a chronic course. [1] Etiology is currently unknown. This polyarticular disease is often characterized by symmetric involvement of small joints; however, asymmetric involvement may occur 
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Summary
Rheumatoid arthritis (RA), as a systemic autoimmune disease, frequently features pulmonary involvement. A 58-year-old woman was examined due to shortness of breath, stomach ache, and arthralgia. Pleural effusion and bilateral pulmonary nodules were observed on chest X-ray, and patient was sent to our hospital with initial diagnosis of metastatic lung cancer. C-reactive protein level and sedimentation rate test results were elevated. Thoracentesis was performed, and pleural effusion was found to be exudative. Low glucose and high adenosine deaminase and lactate dehydrogenase levels were detected. Blood and pleural fluid rheumatoid factor levels measured because of the presence of arthralgia were found to be high. High blood anti-cyclic citrullinated peptide levels were also detected. After consultation with department of rheumatology, patient was diagnosed as RA with pulmonary involvement. Pleural effusion and nodules resolved after treatment with methylprednisolone. This case was presented to emphasize that RA should be kept in mind in differential diagnosis of bilateral pulmonary nodules and pleural effusion.
in up to 50% of cases. [2] Pulmonary signs and symptoms are frequent manifestations of RA.
RA is more often seen in women; however, pulmonary involvement is more often detected in men. [3, 4] Pulmonary involvement may manifest itself as pleural disease, interstitial fibrosis, nodular pulmonary disease, bronchiectasis, small airway disease, vasculitis, or pulmonary hypertension. [5] In autopsy studies, 50% of RA patients had pleural involvement but only 10% had that pleural involvement diagnosed. [6] As in presently described case, pulmonary involvement without much joint involvement has been reported in the literature. [7] [8] [9] [10] [11] Present case was referred to us with initial diagnosis of metastatic lung cancer but was subsequently diagnosed as pulmonary involvement of RA.
Case Report
A 52-year-old female patient presented at clinic with shortness of breath, stomach ache, and widespread joint pain. Shortness of breath had been ongoing for 1 year. Patient had previously been examined at another medical center and been referred to our hospital for further tests based on suspicion of metastatic lung cancer. She was born in Istanbul, and lived in Sakarya province. She was a non-smoker, a housewife, and her personal and family medical history was unremarkable.
Physical examination findings were as follows ambulatory blood pressure (ABP): 140/80 mm/Hg, heart rate: 88/min and rhythmic, oxygen saturation: 96% (room air); body temperature: 36.5°C. Her general health was moderately good and she was fully conscious. Conjunctiva were pale. Respiratory system examination revealed dull sounds on percussion of basal segment of the lung. Respiratory sounds diminished on the basal segments of the right lung. Movement of joints was not restricted. Results of examination of other systems were within normal limits. Previous test results of the patient were re-evaluated. Patient had undergone gastroscopy and colonoscopy for complaints of heartburn, and chronic antral gastritis was detected. Thoracic computed tomography images obtained later demonstrated pulmonary nodules measuring 9x10 mm in the parenchyma of both lungs, cavitating nodules in the left basal segment, and an area of pleural effusion measuring 3 cm at the thickest part of the hemithorax (Figures 2a-c) .
Metastatic lung cancer, tuberculosis, sarcoidosis, and pulmonary involvement of RA were considered based on these findings. Acid-fast bacilli (AFB) were not detected on culture of 3 samples of patient's sputum, and tuberculin skin test produced an indurated area of 6 mm. Serum angiotensin-converting enzyme level, an important biomarker in diagnosis and prognosis of sarcoidosis, was within normal limits.
Thoracic ultrasound detected 44 mm of loculated pleural effusion in the right hemithorax.
Thoracentesis was performed and light yellow fluid was drained. Results of biochemical analysis of pleural fluid were as follows: total protein: 4.9 mg/dL, lactate dehydrogenase (LDH) 1500 mg/dL, albumin: 1.9 mg/ dL, glucose: 21 mg/dL, and adenosine deaminase 36.9 IU/L (0-40). Concurrent biochemical analysis of the serum yielded following results: total protein: 7.2 mg/ dL, LDH: 209 mg/dL, albumin: 3.5 mg/dL, and glucose: 90 mg/dL. Based on these findings, pleural fluid was Written, informed consent was obtained from the patient.
Discussion
RA is a chronic inflammatory disease more frequently seen in women. It peaks during the fourth and fifth decades, and involves small joints, resulting in the formation of symmetric deformities.
Although it is not always defined clinically, pulmonary involvement is frequently seen in cases of RA, most often in men. While pleural disease is prevalent, it is generally asymptomatic. In autopsy studies, 50% of RA patients had pleural involvement but only 10% had that pleural involvement diagnosed.
When undiagnosed RA is presented with symptoms of pleural effusion, it may not be considered in the differential diagnosis, leading to unnecessary tests and waste of time. [10] Detection of high LDH and low blood glucose levels in tests performed for pleural effusion is important to establish diagnosis. Pleural fluid with these characteristic features should suggest empyema, tuberculosis, or malignancy. In present case, cytological analysis of pleural fluid was not consistent with malignancy. Furthermore, no bacterial growth was observed on cultures of pleural fluid. Increased glucose consumption of inflammatory cells and impaired transport of glucose to inflamed pleura leads to hypoglycemia in rheumatoid pleural effusion. [6] Parenchymal pulmonary nodules are generally asymptomatic and more frequently seen in seropositive RA patients with diffuse synovitis. Pulmonary nodules tend to be localized on the periphery. Diameter ranges from <1 cm to 6-8 cm. Nodules can become cavitary lesions and cause pleural effusion or bronchopulmonary fistula. [6] In cases progressing with nodules, In accordance with the recommendation of the rheumatologist, methylprednisolone treatment at daily dose of 20 mg was initiated. At follow-up visit, decreased sedimentation rate and CRP level were detected. On pulmonary radiograms, pleural effusion was observed to have regressed and parenchymal nodules had disappeared ( Figure 3 ). diagnosis can sometimes be made based on invasive procedures as thoracotomy. [9] However, considering RA in differential diagnosis enables establishment of diagnosis based on a simple serological test.
Aside from nodules, interstitial fibrosis, bronchiectasis, or small airway disease may be seen in the pulmonary parenchyma of RA patients. Respiratory function tests, CT, and high-resolution CT may be used for evaluation of parenchymal involvement. In our case, bilateral parenchymal nodules were precisely evaluated using thoracic CT. Multiple parenchymal nodules and pleural effusion led us to think first of metastatic pulmonary cancer. However, the patient had joint pain, which suggested presence of RA, and high levels of pleural fluid and serum RF were detected. As a biomarker for RA, anti-CCP positivity is an extremely important diagnostic criterion.
In studies performed in our country, cases have generally been male patients; only in a study conducted by Döngel et al. was pulmonary involvement of RA detected in female patients. [10] Demographic characteristics of present case were not consistent with those reported in the literature; however, RA diagnosis was made within a short time without the need for invasive procedures. Following consultation with the department of rheumatology, methylprednisolone treatment was initiated with resultant regression of patient's complaints and radiological improvement.
As is seen in this case, in undiagnosed cases of RA, clinical complaints and laboratory tests are leading tools. Though rarely seen in the literature, in female patients without diagnosis of RA, pulmonary involvement of RA coursing with pleural effusion and parenchymal nodules should be kept in mind. Especially in cases mimicking metastatic lung cancer, considering RA will enable establishment of diagnosis without the need for invasive procedures such as thoracotomy.
